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Abstract.

We - use PATRICIA to study:-the quality of ‘the multipolar contribution :in the
Window FrameADipoles,(WFD);“Inzorder.to:avoid‘possible noise with insetions,
we only use 81 characteristic -RHIC celli:As'we: want to make’ a comparison with..
available information.on the Dedicated .RHIC dipoles (DRD), we only determine the. -

apperture of“WFDﬁfor:some,values;ofn-AI%/PP;



This exercise is made in‘order to provide -information, from the dynamical point:
of ‘view, :of possible magnets to be used in RHIC. This.study has already been made-
for the:dedicated RHIC dipolesl, and we will'take it:as reference:to compare the- -
WFD' results. The structure.of.the cells are of the FODO:type with-a dipole. (10,7m) in. -
between: Two families. of 'sextupoles (with-zero .lenght) have been used to.correct .
the:natural cromaticity-to a.zero.value. One family is-.in the-center of the
focusing quadrupole-and:theiother in the: center of the'defocusing. quadrupole. The
multipolar-contributionhto»ideal,dipoles;is,simnlafedrwith“zero lenght multipoles,
in the edges.of -dipoles. This is:a rough .approach, and:.work to take a better . .
integration along dipoles.is under progress.

Usually people in-magnet:design use coefficients.(b%)jthatvgivegdirectly the-

deviation?of-theufield;“respecttB‘, in.a: certain reference-point, i.e..

Z bh ( XO) ’ Where'Xéiis’.-the‘f!reference pcint)

while Patr1c1a use .as- 1nput .coefficients bn ‘given by -

Z_ bax"
-
The ‘obvious relation between them is o
n. xo

The" coefficients b “have been provided by J. Jacksonz -and for: low field:dopoles-

- (1.9T)=they are as-follows (others. wich-are not:shown are-zero for né 22y

n- bn x. 10 (at2.54 em) .| bn e

4. -.08: ~19.2201 .
6. .08: . 2.9791x105»
- S IR .02, 1. 15441x107
18- .01 5. 16408x10~
20. -.01 -8.00434x10%7

The quality-of-the:dipole field is measured:-making:;a comparision between.
maximun:beam .size.for-ideal magnets (no multipoles) and:maximum beam Size when.. ..

multipoles:are included. The beam: size:in:one'direction is determined with the"

S
emittance and vthe‘ilig . function:as . VA (5 \/-—M

For:a given.aperture of the:elements in: the rlng, ‘we count:the number of turns. -

that:a particle can give in the ring without exceed in amplitude-the aperture impo~- -

‘sed. This willigive information about:the physical aperture. When



this physical barrier is made too .large (1000 mm);.we will have:information - -
about “the dynamical stability of 'the beam, i.e.. the dynamical: aperture

We chose in. PATRICIA a reference emittance of €Eo = 05T X (O W= Yaot
in: terms of its. unlts’em:l.ttance is- controlled by a parameter A in the way

e=[A)e.

Changing A we can see. the .number of ‘turns:a particle.can give in the:ring..

1.~ Dynamical Aperture of Dipoles. . " ;

We. will present results :Lnthe same:way -as in 1) |

A has the same meaning as Sefdre.s.. ‘

B ‘- is the number.of turns- the{;.particle’%wi‘llt‘give;‘if“its*amplitude-;does ‘not -+
exceed the aperture given. |

C is the: number of ‘turns. the particlesgives in- the ring.

D=beam- sn.ze—(x +y )’ﬁ With- & ="€g ..Mzej ) [ & (@x +%3)] /L :
At ‘the:end of ‘dipoles- @X —(-ﬁ,j ~ 52, F v
;é;—é;p—mf, AB). . | D(mm)
+0.2. 80° (100) ~| »>41.0"=
0.0. - 115°(100) | >59.0:
-0.2 . 80 (100) | »41.0=

Table I.- Dipoles.with'nmo multipoles have larger dynamical aperture that

shown  (taken.from reference. 1) -

AP ) CA®), AQ) D (um) .
+0.2 - 99(100):; 101(62) -~ 50.84 D £51.8.
0.0 109(100), 111(93). 56.0£D'4£56.9"
-0.2- 107(¢100): 109(100) 54.94D£56.0 -

Table II1.- Dipoles with Window Frame.multipoles. Dynamical aperture.

Last table shows:that.at é_ﬁl;ozthe.»dynamical“aperture of :WFD is ~ 20 mm:bigger.

than the corresponding DRD:aperture.

2.- Physical’ Aperture.of-Dipoles.

To -determine how: stable is the beam: near the operation emittance; a physi-.

———



cal aperture of :30 mm has been.taken in. the elements of ‘the:lattice. Next ta-.:

ble .shows these results.. -

Moi AB), AQ) | D)
+002 | ,.48(100), 50(6) - | #24.64D€25.7
0:0 | 50¢100),-52(13) 25.7 ¢ D£26.7
0.2 - | 44(100), 46(25) | 22.6€D£23:6

Table:III.- Dipoles with WindowaFrame:multipoleé.;PhYéicalfapefture;

I1f we consider: that theaphy§icaluapertufe~for idéalfdipoles4(without multi= -
poles) is of.the.same magnitude as.for DRD,:(26.7%.D£27.7), then for the WFD,.
the physical aperture:is ~ 1 mm smaller. Finally we.must to point. out that:this -
iSu;Ot the real physical aperture.: In order to.determine. it is necesary, as we .-

already menciones.it,  to.integrate :theveffects:of ‘multipoles. in -smaller pieces::

in-each:dipole.
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